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NEWS AND VIEWS 

nearby? Although the available chronolo
gy for their core is not good enough to 
correlate North Pacific IRD events explic
itly with North Atlantic IRD events4 or 
Greenland air temperature5, their conclu
sion is that the frequency of climate vari
ability is probably the same in the North 
Atlantic and the North Pacific. 

So what does this trio of papers tell us 
in aggregate about climate change in the 
North Pacific region? First, we now know 
that deglacial climate oscillations in the 
eastern North Pacific are regional, and 
synchronous with those of the North 
Atlantic. Second, we know that climate 
variability before the glacial maximum 
extends clear across the North Pacific, and 
it is likely that these events correlate with 
the short-term 'Dansgaard-Oeschger' 
changes in Greenland air temperature5 

and similar events in the surface of the 
subpolar North Atlantic4• Third, we know 
that somehow these surface ocean 
changes are linked to ventilation at inter
mediate depths in the North Pacific dur
ing the past 20 kyr. 

Other work over the past few years may 
help clarify this picture. For example, 
oscillations in the lamination of the Santa 
Barbara basin sediments continue back 
beyond the glacial interval and appear to 
be directly correlated with the Greenland 
temperature proxy data6• This suggests 
that the relationship between North 
Pacific ventilation and surface climate 
must be strong for at least a dozen cold 
episodes similar in scale to the Younger 
Dryas. And geochemical data on benthic 
foraminifera from the northwestern Pacif
ic indicate lower nutrient levels, and 
hence better ventilation during glacial 
maximum conditions7·8• 

The fact that the far northwestern 
Pacific is the source for intermediate 
depth waters today9 points to that region 
as a likely source of variability during 
glacial times. For now, unfortunately, we 
lack any evidence of ventilation changes 
in the source region on millennia! 
timescales. However, the nearby Japan 
Sea is known to be very sensitive to 
changes in its surface hydrography, and 
sediment cores are alternately laminated 
and non-laminated10 (this sea is isolated 
enough from the open ocean that the 
oscillations are not directly related to the 
IRD events recorded in ref. 3). This sets 
up an interesting lithological oscillation 
on opposite shores of the North Pacific 
(see figure). When climate is harsh the 
dissolved oxygen content of the deep 
Japan Sea decreases below some critical 
level, perhaps because the ice cover 
extends over regions of convection or 
because of small changes in the fresh 
water balance. Under those conditions, 
Japan Sea sediments become laminated. 

In the extreme case of maximum glacia
tion, a fall in sea level partially isolates the 
basin even more than today from the open 
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sea, and the IR0/ 60 ratio and salinity of 
surface water decrease (see figure). The 
severe climate which promotes oxygen 
depletion in the Japan Sea and better 
ventilation or more intermediate water 
production in the open northwestern 
Pacific may result in nonlaminated sedi
ment far downstream in the Gulf of Cali
fornia and the Santa Barbara basin2•6 • 

Thus, just as thermohaline circulation and 
surface ocean conditions are tightly cou
pled in the North Atlantic on millennia! 
timescales, the same may be true in the 
North Pacific. 

The exact mechanism for linking North 
Atlantic and North Pacific climates on 
millennia! or 'sub-orbital' timescales is 
now the central question. Of the numer
ous possible causes, most authors consider 
some sort of atmospheric teleconnec
tionH·12. Thunell and Mortyn suggest that 
large changes in the height of the Lauren
tide ice sheet might have steered the jet 
stream and the southward flow of sub
polar waters off southern California, but 
there is little evidence for such large 
changes in ice volume as frequently as 
every few thousand years. Kennett and 
Ingram propose a global change transmit
ted through the atmosphere, but they do 
not speculate on its origin. Likewise, Koti
lainen and Shackleton consider the lead
ing contender to be major fluctuations in 
air temperature. Atmospheric forcing has 
been directly implicated by Porter and 
Zhisheng12, who linked the winter mon
soon, dust accumulation in China and sur
face ocean cooling in the North Atlantic. 
Whatever the forcing for synchronous 
changes in Northern Hemisphere climate 
on geologically short timescales, which 
will surely be the focus of much research, 
palaeoceanographers deserve credit for 
having made great strides during the past 
few years in extracting high-resolution 
climate signals from North Pacific 
sediments. D 
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DAEDALUS----------------~ 

Clean burning 
AIR pollution is everywhere these days. 
Traffic fumes pour into city streets while 
waste gases eddy round industrial 
estates. 'Sick' buildings and offices fume 
with vapours released from their 
furnishings and equipment, while clubs 
and pubs accumulate headachey human 
'tug'. Nearly all air contaminants burn, or 
are decomposed by combustion. But how 
to burn such a dilute fuel? 

One way is to pre-heat it. Counter
current combustion warms the incoming 
air by close contact with outgoing 
combusted air, and can burn very dilute 
vapours. Another way is to use a catalyst, 
to lower the burning temperature (exhaust 
catalysts work this way). Daedalus is now 
combining these two approaches, with 
the aid of aerogel technology. 

Aerogels are light, microporous, inert 
solids, so full of molecular holes that they 
are not much denser than a gas. They 
can be amazingly good heat insulators. 
Daedalus's novel catalytic combustor is 
an aerogel sandwich. A thin film of 
aerogel is impregnated on one side with a 
suitable combustion catalyst, and two 
such films are butted together with their 
catalyst layers on the inside. 

Put this structure in polluted air, and 
the vapours will diffuse inwards through 
the aerogel to be burnt on the central 
catalyst. The resulting hot purified air will 
diffuse out again the same way, 
transferring its heat in counter-current 
fashion to fresh incoming air. Thanks to 
the microporous but wonderfully heat
insulating aerogel, the central catalyst will 
stabilize at perhaps 250 oc while the 
surface of the sandwich is almost at room 
temperature. The aerogel combustor will 
be 'lit' by a brief pulse from an electric 
heater in one corner. Combustion will 
spread slowly from that point until the 
whole sheet is working. Thereafter, it will 
purify the air around it continuously, with 
no further attention. 

The aerogel combustor will bring a 
breath of fresh air to every walk of life. On 
the walls and ceilings of offices and 
workshops, public halls and washrooms 
and private dwellings, it will burn up stale 
human effluvia and machine fumes alike, 
giving a clean, crisp, fresh atmosphere. 
On hoardings, street signs and fences, 
and as cladding for buildings and road
tunnel roofs, it will burn up exhaust gases 
as fast as they are generated. Sadly, an 
aerogel road surface would be rapidly 
wrecked by the passing wheels, but a lot 
of town air could be cleaned overhead by 
means of cheerful, waving, aerogelled 
flags and bunting. On a smaller scale, 
Daedalus is dreaming of aerogel 
wallpaper for smelly kitchens, and aerogel 
underwear to burn up the dreaded 80 at 
source. David Jones 
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